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ABSTRACT : 

PURPOSE: To ensure required moisture in the air by 
humidifying the air taken in 

from a test bath by means of a humidifier, cooling the air 
down to a dew point 

temperature determined from set temperature and moisture by 
means of a cooler, 

heating the air up to a set temperature by means of a 

heater, and then feeding 

the heated air into the test bath. 

CONSTITUTION: An operation control section 2 controls the 
operation of a 

humidifier 11 to impart sufficient moisture to the air 
taken into a test bath 

1. A cooler 12 is then provided with an instruction for 
controlling the 

temperature of the air to a dew point temperature 
calculated based on set 

temperature and humidity. The instruction can be 
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represented by a formula 

q=I+G,C- (T-DP) , where Q: cooling capacity of the cooler 12, 
G: volume of 

cooling air to be circulated per unit time, C; specific 
heat of the air, T: set 

temperature, DP: dew point temperature, and I: a constant. 
The moisture 

required for the set temperature and humidity is ensured 
through this control. 

The constant I is determined by experiment- A heater 13 
raises the temperature 

of the air, cooled by a command from the control section 
12, up to a set 

temperature and- a fan 14 feeds the air of set temperature 
into the test bath 1 . 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] the constant temperature to which this invention examines material etc. — it is related especially with the 

control method of a cooler about a constant humidity chamber 

[0002] 

[Description of the Prior Art] general « this kind of constant temperature - warming to which a constant humidity chamber 
warms the air of the above-mentioned chamber further with a chamber, the humidifier which supplies moisture to the air of this 
chamber, and the cooler (refrigerator) which cools the air of the above-mentioned chamber - it has the machine (heater) such 
constant temperature - the control cycle corresponding lo [ in / the former / when controlling the temperature and humidity in a 
tub in a constant humidity chamber J setting temperature (target temperature) imd setting humidity (target humidity), or the actual 
temperature and humid it)' in a chamber « each setting temperature etc. « corresponding — tu u or more — preparing -- the 
optimal control cycle « choosing — a humidifier, a cooler, and warming « the machine was controlled In uddiiion. in this case, the 
above-mentioned control cycle is determined by the experiment to each setting temperature etc.. and is stored in ROM in the 
control means of equipment etc. as a program. 
[0003] 

[ProbIem(s) to be Solved by the Invention] however, such constant temperaiure - in the constant humidity chamber, since the 
grades of an operation of each elements in equipment (warming a humidifier, a cooler, machine, etc.) differed according to the 
actual temperature and actual humidity in a chamber, control of each element in each above-mentioned control cycle needed to be 
tested by comparison to actual temperature and actual humidity, and needed to be performed minutely Therefore! there was a fault 
of requiring many work until it had to repeat much experiments aboul control of an actual temperaturc-and-humidity situation and 
each element and determined each control cycle on the occasion of the determination of each control cycle in this case, what 
accomplished this invention in view of this point « it is - constant temperature with the comparatively easv control method « a 
constant humidity chamber is offered 
[0004] 

[Means for Solving the Problem] For this reason, the temperature setting section 2 1 and the humidity setting section 22 which set 
up the temperature and humidity of a chamber 1 and this chamber I in this invention. In u constant humidity chamber such setting 
temperature and setting humidity » being based - a ftumidjfier 1 1 . a^uoIcH 2, and wurming -- the constant temperature which 
has the operation control section 2 which controls a machine 1 3, and maintains the temperature and humidiry in a chamber I to 
the above-mentioned setting temperature and setting humidiry - A means to compute a dew point temperature from the 
temperature by which a setup was carried out [ above-mentioned ], and humidity is prepared in the above-mentioned operation 
control section 2, further the above-mentioned operation control section 2 Predetermined humidification is given to the air 
incorporated from the above-mentioned chamber I with the above-mentioned humidifier 1 1 . subsequently, the cooler 12 operated 
based on the dew point temperature which carried out [ above-mentioned ] calculation of the air to which this humidification was 
given cooling control - carrying out - alter that « warming - each element is operated so that the air this cooled by the 
machine 13 may be raised to the above-mentioned setting temperature, and this air by which the temperature rise uasearried out 
was made to send in in the above-mentioned chamber 1 
[0005] 

[Function] The principle of this invenu'on is as follows. The air which fully contained moisture is once lowered from setting 
temperaiure lo a low dew point temperature (determined by setting temperature and setting humidity) with a cooler. Thereby, the 
required moisture content in selling temperature and setting humidiry is secured to this air. subsequently, the air lo which this 
required moisture content was secured - warming — it is made to go up to selling temperature wilh a machine Thcrebv. setting 
temperature and setting humidity are made to maintain the air in a chamber, in this case, the iasiruclion nhieh makes nothing and 
a cooler cool this air based on a dew point temperature so that a humidifier may act in operation ofactual equipment, when the air 
in a chamber is incorporated - giving ~ fiirthcr » warming « a temperature rise instruction lo setting tempcraiui e is given to ? 
machine 
[0006] 

[Example] Hereafter, wilh reference to 1 example equipment of a drawing, this invention is explained in detail, drawing 1 - the 
constant temperature of ihis invention -- it is the schematic diagram showing the whole constant humidiry chamber the inside of 
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drawing, and 1 a chamber and 11 a humidifier and 12 -a refrigerator and 13 — warming - as for a machine, the fan who 
sends in the air by which 14 was adjusted in the chamber 1, the temperature sensor to which IS supervises the temperature in a 
chamber 1 . the humidity sensor to which 1 6 similarly supervises the humidity in a chamber 1 . the operation control section by 
which 2 controls each of these elements, and 21, the temperature setting section and 22 are the humidity setting sections An 
equipment user operates the temperature setting section 21 and the humidity setting section 22, and sets up target temperature 
(setting temperature) and target humidity (setting humidity), The operation control sccuon 2 calculates based on the actual 
temperature in the chamber 1 obtained from the these-set-up target temperature, target humidity and the temperature sensor 1 5 % 
and the humidity sensor I6 r and humidity information, and controls each dement 

[0007] The operation control section 2 operates a humidifier 1 1 so that sufficient moisture for the air in the incorporated chamber 
1 may be given. Subsequently, ihe control instruction which made the controlling factor the dew point temperature computed by 
the cooler (refrigerator) 1 2 with setting temperature and setting humidity is given. This control instruction can be expressed with 
the following formula. 
[Equation 1] 

Q = I*G • C ■ (T-DP) • • • ( 1 ) 

However, Q is the refrigeration capacity of a cooler 12. It is the dew point temperature [ specific heat / of air J the circulating load 
per unit time of the air by which I is cooled by the constant and G is cooled with a cooler 12 (weight), and C are decided, and it is 
decided by T from setting temperature and setting humidity that setting temperature and DP will be. That is. the control reduced to 
the dew point temperature in the temperature and humidity which had air through which it circulates set up is made to perform by 
the 2nd term of an upper formula. The required moisture content in setting temperature and setting humidity is secured by this 
control. In addition, a constant I is a value chosen as actual equipment operation by being based, and is determined by experiment, 
warming a machine 1 3 performs operation which raises the air cooled by instructions of the operation control section 2 with the 
cooler 1 2 to setting temperature A fan 14 does operation which sends inLo a chamber 1 the air adjusted with each [ these ] 
element. 

[0008] The actual temperature and actual humidity within now J , for example, a chamber, lake 20-degree Centigrade for humidity 
having been 60% (the measurement surveillance of this temperature and humidity is carried out by the temperature sensor 15 and 
the humidity sensor 16, respectively). Moreover, a user operates the temperature setting section 2 1 and the humidity setting 
section 22, and presupposes that the temperature and humidity in a chamber 1 were set up to 40 Centigrade and 50%, 
respectively. The operation control section 2 computes a dew point temperature (27-degree Ccnugrade) from such setting 
temperature and setting humidity, the air incorporated from die chamber I is humidified by operation of a humidifier 1 1 - having 

moreover, wanning -- a temperature rise is carried out to 40-degree Centigrade by the machine 1 3 general - warming » 
warming by the machine 1 3 -- since speed is earlier than hurnidificaiion speed with a humidifier 1 1 enough, the air in the chamber 
1 of this stage serves as about 1 9% of humidity 40-degree Centigrade As fur a cooler 1 2, the operation with the air substantial 
from the stage exceeding the 27-degree Centigrade which is a dew point temperature through which it circulates is done. 
[0009] Now. if the humidity of the air near 40-degree Centigrade through which it circulates by operation of a humidifier 1 1 
exceeds 50%. this air will be cooled by operation of a cooler 1 2 to the 27-degree Ccnugrade which is a dew point temperature, 
and excessive moisture will be removed as dew condensation. In this case, above-mentioned dew condensation carries out the 
work to which the temperature rise of the air of the neighborhood is carried out. If the amount of humidification of a humidifier 1 1 
is made to increase, this temperature rise will also become large and humidity will also become high. Conversely, if the amount of 
humidificalion of a humidifier 1 1 is lessened, a temperature rise will become small and the humidity will also become low. After 
these have balanced, the arnounl of humidification of a humidifier 1 1 becomes fixed, and excessive moisture is removed by 
cooling operation of a cooler 12 as dew condensation. Therefore, the refrigeration capacity of a cooler 12 needs to expect a part 
for the temperature rise by this dew condensation, and needs to enlarge it. This is the constant I of ( 1 ) formula. The experiment 
has determined this constant 1. 
[0010] 

[Effect of die Invention] as mcnuoned above « according to this invention - constant temperature — by once cooling the air 
incorporated from the chamber in the state where the system of a constant humidity chamber was stabilized, based on a dew point 
temperature, since it constituted so that it might heat to setting temperature after adjusting a required moisture content, while 
being able to perform stable temperature- and-humidity control, it is not necessary to operate a eixiler more than required, and 
power consumption can be reduced 
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ABSTRACT : 

PURPOSE: To ensure required moisture in the air by humidifying the air taken 
in from a test bath by means of a humidifier, cooling the air down to a dew 
point temperature determined from set temperature and moisture by means of a 
cooler, heating the air up to a set temperature by means of a heater, and then 
feeding the heated air into the test bath. 

CONSTITUTION: An operation control section 2 controls the operation of a 
humidifier 11 to impart sufficient moisture to the air taken into a test bath 
1. A cooler 12 is then provided with an instruction for controlling the 
temperature of the air to a dew point temperature calculated based on set 
temperature and humidity. The instruction can be represented by a formula 
Q=I+G. C. (T-DP) , where Q: cooling capacity of the cooler 12, G: volume of 
cooling air to be circulated per unit time, C: specific heat of the air, T: set 
temperature, DP: dew point temperature, and I: a constant. The moisture 
required for the set temperature and humidity is ensured through this control. 
The constant I is determined by experiment . A heater 13 raises the temperature 
of the air, cooled by a command from the control section 12, up to a set 
temperature and a fan 14 feeds the air of set temperature into the test bath 1 . 
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